H 
O 



PATENT SPECIFICATION 



<"> 1301754 



10 (21) 



(31) 
(33) 
(44) 



CO (51) 
(52) 



(72) 



NO DRAWINGS 
Application No. 57942/70 (22) Fifed 7 Dec 1970 C 19 ) 
amotion AppHoaitran No. 885 362 (32) Filed 15 Dec 1969 in 
United States of America; (US) 
Complete Specification published 4 Jan. 1973 
Iircemafttkmal Oassfficarrfcm C07D 49/36 

Index at acceptance 
C2C 170—197—285 171—192—281 173—197—288 

174—271—276 175—193—286 176—191—285 
17X—178— 183 17X— 191— 278 18X— 197— 277 
1Q11G 1Q11J 1Q4 1Q6C 1Q7A 1Q8A 1Q8C 
1Q9D2 1Q9F1 1Q9F2 200 213 215 220 222 
226 22X 22Y 246 247 250 251 252 253 254 
256 25Y 273—280—287 28X 290 29Y 305 
311 313 3ilY 321 322 323 326 32Y 332 334 
338 342 34Y 366 367 385 510 51X 51Y 536 
537 579 601 620 621 628 62X 62Y 658 660 
661 666 681 68Y 694 697 708 73Y 776 77X 
77Y 790 79Y KF KK MM NJ NR SF YX ZB ZL 

Inventors JOHN JAMES BALDWIN and FREDERICK 
CHARLES NOVELLO 

(54) TRIFLUOROMETHYLIMIDAZOLES USEFUL AS 
ANTI-GOUT AGENTS 




(71) We, MERCK & CO. INC, a corporation duly organised and existing 
under the laws of the State of New Jersey, United States of America, of Rahway, 
New Jersey, Unked States of America, do hereby declare the invention, for which 
we pray that a patent may be granted to us, and the method by -which it is to be 

5 performed, to he particularly described in and by the following statement: — 

Gout is a condition affecting humans and lower animals, particularly 'birds and 
reptiles. It is characterized by perversion of the purine metabolism resulting in an 
excess of uric acid in the blood, by attacks of acute arthritis, and by formation of 
chalky deposits in the cartilages of the joints. These deposits are made up chiefly of 

10 urates, or uric acid. Hyperuricemia is a condition characterized by an excess of uric 
acid in the blood. 

Uric acid serves no biochemical function in the body and is merely an end 
product of purine metabolism. It is well known that the purine bases adenine and 
guanine, which play key roles in a wide variety of chemical processes, both give rise 

15 to uric -acid in the body. Adenylic acid and guanyhc acid are converted to the free 
purine bases by destructive metabolic enzymes. A portion of the free purine bases is 
converted to purine ribonucleotides and the remainder is degraded to the free bases 
xanthine and hypoxamhrne. A single enzyme, xanthine oxidase, converts both xanthine 
and hypoxanthine to uric acid for excretion. 

20 Although human purine biosynthesis can be inhibited at the stage of formyl glydn- 

imide ribotide by the glutanune antagonists azaserine and 6 - diazo - 5 - oxo - 1 - 
norleuckie, a h ig h incidence of undesirable side effects precludes their being used 
clinically for this purpose. In recent years, substantial progress has been made in 
attempting to control the excessive levels of uric acid in patients afflicted with gout 

25 through the use of pharmaceutical agents. Uiuc acid synthesis has been effectively 
blocked by the use of aUopurinol, 4 - hydroxypyrazolo - [3,4 - <f] - pyrimidine, a 
compound which is a structural isomer of hypoxanthine. Allopurinol acts as a specific 
inhibitor of the enzyme xanthine oxidase, which is responsible for the conversion of 
both hypc«anthine and xanthine to uric add. As a direct result of the administration 

30 of this compound to patients afflicted with gout, part of the uric acid which would 
normally end up in the urine is replaced instead by the oxypurines, hypoxanthine and 
xanthine, thus greatly reducing the content of uric acid in serum and urine. Azathio- 
prdne has also been used in patients afflicted by gout to inhibit the excessive purine 
synthesis, which tends to produce abnormal amounts cf uric acid. Other compounds, 

35 such as acetylsalicyltc acid, thiophenylpyrazoWine, and phmylbutazone have been used 
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in the treatment of gout Many of the existing compounds used in the treatment of 
gcut, however, relieve the inflammation and other symptoms connected therewith but 
have no effect cn the conditions which give rise to gouty arthritis cr hyperuricemia. 
Thus, there is still a need for compounds that can be used in the prophylactic treatment 
of gcut as well as for the treatment of other abnormal conditions associated with 
hjYcniricemia. , 

In accordance with -die present invention, there are provided novel imidazoles 
having the general formula 



*0* 



k 

10 in which R t is a hydrogen atom or a alkyl or Q_- hydroxyalkyl radical, eg. 10 
methyl, ethyl, butyl, 2-hydroxyethyl or 3-hydroxypropyl; and R 2 is a hydrogen atom, 
a alkyl radical, such as methyl, ethyl or propyl, an aryl or heteroaiyl radical, such 
as phenyl, naphthyl, quinolyl, cinnoiyl or a 5-membered or 6-manbered heteroaryl ring 
system containing 1 to 3 hetero atoms selected from oxygen, nitrogen, and sulfur, e.g. 

15 pyrazinyl, thienyl, furyl, thiazolyl or pyridyl, said aryl or heteroaryl radical optionally 15 
having from one cr three C*_- alkyl cr alkoxy substituents, a substituted phenyl 
radical having from one to three of the following substituents, viz. halogen 
(i.e fluorine, brcmine, chlorine or iodine), cyano, carboxy, {C x ^ alkcxy)carbcnyl, eg. 
methoxycarbeny], ethcxycarbonyl or butcxycarbenyl, C t _ 5 alkyl, eg. methyl, ethyl, 

20 propyl, butyl, iscprcpyl cr pentyl, Q- r> alkyHdens, eg. ethylidene, prcpyltdene, butyl- 20 
idene or pentylidene, sulf amoyl, alkylsulfamoyl, di(Q_- alkyl)sulfamoyl, eg. 
dimediylsulfamoyl, ethylsulfamoyl or butylsulfamoyl, Ci_- alkoxy, eg. methoxy, ethoxy 
or fcutcxy, Cj_ 5 alkanoylarnino, eg. acetylamino, prcpicnylamino cr butyrylamino, nitro, 
amino, Ci^ alfeylamino, eg. methylaniino, eth}iatnino cr propylamine, di(Cj_- alkyl)- 

25 amino, e.g. dim^thylamino, diethylamino cr dibatylamino, methylenedicxy joined to 25 
adjacent carbens of the phenyl ring, e.g. 3,4-methylenedicxy, a fused alkyl ene bridge 
containing from 3 to 6 carbons, eg. a propylene (preferably 3,4-prcpylene), butylene, 
cr pentylene bridge, and joined to adjacent carbon atoms of the phenyl ring, cr a fi- 
carbcxy-acrylamido group, viz. — NHCOCH—CHCOOH; and pharmaceutical^ 

30 acceptable salts thereof. 30 
4(5)-TriJ0luoromethylimidazoles of the above formula have been found to be effec- 
1 I tive anti-gout and anti-hyperuricemic agents in that they will inhibit the action cf the 
11 enzyme xanthine oxidase and thus reduce the content of uric acid in serum and urine 
\\ In addition, seme cf the 4(5)-trifluorcmethylimidazoles exhibit diuretic and hypoten- 

35 sive activity and will inhibit gastric secretion. 35 
The salts within the scope cf th^ invention are the ncn-toxic pharmaceutically 
acceptable quaternary salts such as die methiodides and ethiodides when the heterocyclic 
group in the 2-position contains a nitrogen atom, alkali metal and alkaline-earth metal 
salts, such as the sodium, potassium and calcium salts, and those mineral acid salts such 

40 as the hydrochloride salts, when the substituent in the 2 position is a heterocyclic ring 40 
containing at least one nitrogen atom, such as a pyridine ring. 

Those compounds in which Ri in Formula I is hydrogen, d,. alkyl or 
hydroxyalkyl, and R 2 is naphthyl, pyridyl, alkyl, quinolyl, thiazolyl, furyl, thienyl, 
dnnolyl, pyrazinyl cr substituted phenyl in which the substituent is halo, cyano, carb- 

45 cxy, alkoxy carbcnyl, Q_- alkyl, sulfamcyl, C,__ alkoxy, C._ ri alkancylamino, nitro, 45 
amino, C^- monoallylamino, di Q^(all^l)amino, methylenedioxy, a fused alkylene 
bridge, or the tf-carboxy-acrylamido group, represent a preferred sub-class of com- 
pounds falling within the scope of the present invention. 

It should be understood that the l-unsubstitrated triflucrcmethylimidazcles dis- 

50 cussed herein are compounds in which the trifluorcmethyl substituent is at either the 4 50 
or 5 position in the imidazole ring. The hydrogen atom on a nitrogen in the imidazole 
ring is in a state of tautomeric equilibrium, with the result that the 4 or 5 positions are 
equivalent. 

Typical of the compounds falling within the definition of Formula I are: 

55 2 - (4 - pyridyl) - 4(5) - trifluorometliyliniidazole 55 

1 - methyl - 2 - (4 - pyridyl) - 4 - ixifluoromcthyiimidazole 

2 - (4 - thiazolyl) - 4f5) - trifluoromerhyiimidazcie 
2 - (2 - furyl) - 4(5) - trifluoromethylimidazole 
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1 - ethyl - 2 - (4 - thiazolyl) - 4 - trifluommethylimidazole 

2 - isopropyl - 4(5) - trifluoioinediylimidazole 
2 - phenyl - 4(5) - trifluororaethyiimidazole 

2-(o - cyanophenyl) - 4(5) - trifliK^ometliyliinidazoIe 
5 2 - (p - ethylphenyl) - 4(5) - tiifluoromethylimidazole 5 

1 - propyl - 2 - phenyl - 4 - trifluorometiiyliinidazole 

2 - vinylphenyl - 4(5) - ixifluawwnethylimidazole 

2 - (p- sulfamoylphenyl) - 4(5) - trffluoaxmetnyiimidazole 
2 - (p - N - methylsulfamoyl) - 4(5) - trifluoromethyiiimdazole 
10 1 - methyl - 2 - (p - sulfamoylphenyl) - 4 - trifluofrooiKlliyliiiiidazole 10 

1 - methyl - Z - phenyl - 5 - ixifliioromethyliimciazole 

2 - (p - methoxyphenyl) - 4(5) - tt^uoiomediylimidazole 
2 - (6 - quinolyl)- 4(5) - trifluoromethylimidazok 

2 - (3 - furyl) - 4(5) - trinWoinetliylimidazole 
15 2 - (2 - thrienyl) - 4(5) - trifluoromettyiiimtfazole 15 

2 - (3,4 - mciJiylenedroxyphenyl) - 4(5) - trifkioromethylimidazole 

2 - (o - methoxyphenyl) - 4(5) - trifluoromethylimidazole 

2 - {p - acetylaminophenyl) - 4(5) - trifluoromethylimidazole 

2 - (p - cyanophenyl) - 4(5) - ixifluoromethyllniidazole 
20 1 - methyl - 2 - (p - methoxyphenyl) - 4 - trifluorometbyliimdazole 20 

1 - methyl - 2 - (p - methoxyphenyl) - 5 - trifluoromcthyHmidazole 

2 - (p -dimethylaminophenyl) - 4(5) - mflucranethylunidazole 
2 - (5 - indanyl) - 4(5) - trifluoromithylimidazole 

2 - (1 - naphthyl) - 4(5) - trifluoromethylimidazole 
25 2 - (3,4 - dichlorophenyl) - 4(5) - trifluoimxethylimidazole 25 
2 - (m - chlorophenyl) - 4(5) - trifluoiomethyh^dazole 
2 - (p - fluorophenyl) - 4(5) - trifluoromethylimidazole 

1 - methyl - 2 - (p - chlorophenyl) - 4 - mflucromethyljinidazole 

2 - (p - carboxyphenyl) - 4(5) - trifluaionielliylimidazole 

30 2 - (3 - cinnolyl) - 4(5) - trifluoromethylirrndazole 30 
2 - (2 - naphthyl) - 4(5) - trifluoromethylimidazole, 
1 - methyl ~ 2 - (p - acetylaminophenyl) * 4 - trifluoromethylimidazole, and 
1 - (2 - Irydroxyethyl) - 2 - (1 - naphthyl) - 4(5) - trifluoromethylimidazole. 

The compounds of the present invention in which R 4 is hydrogen and R 2 is other 
35 than an amino-substituted phenyl residue can tie prepared by first reacting a 1,1 - ch- 35 
hab - 3,3,3 - trifluoroaoetone compound, such as 1,1 - aobramo - 3,3,3 - trifluoro- 
acetone, with a base, such as sodium acetate, aqueous ammonia or potassium carbonate, 
and then reacting the basic mixture with the appropriate carboxaldehy de and ammonia. 
Hie carboxaldethyde may be an alfcyl carboxaldehyde, such as acetaldehyde or propion- 
aldehyde, an arylcarboxaldehyde, such as benzenecarboxaldehyde, a substituted oryl- 40 
caifcoxaMehyde, audi as aK^amjberizenecarboxaldehyde, p-rii&X3benzeiiecarbo^ 
p-sulf^o^beiizenecarto and p^metiioxybenzenecarboxaldehytl^ or a hetero- 

arylearboxaldehyde, such as pyridinecarboxaidehyde, qiiinolinecarboxaldehyde, thda- 
2olecarbo(»aldehyoje, thiophenecarboxaMehyde, or dnnolinecarboxaldehyde. 
45 Hie overall reaction scheme can be depdcted as follows: 45 



40 



50 



@0 Or) 



H 



For example, where R 2 in Formula II is 4-pyridyl, the trifluorornetiylimidazole com- 
pound is prepared by reacting about equimolar amounts of, for example, 1,1 -dibromo- 
3 A3 - trifluoroacetone with 4-pyridmecarboxaldehyde and ammonia. In general, the 
ixifluoimcetone compound is first added to a solution containing a slight excess of a 50 
mild base; any mild base, such as sodium acetate or potassium carbonate, may be 
used: Hydroxyiic solvents such as aqueous etftanol cr water may be used, but the reac- 
tion is generally carried out in water. The solution is heated for from about 5 minutes 
to about 2 hours at a temperature between room temperature and about 150°C; the 
55 preferred temperature range, however, is about 80— *100°C. Hie reaction is then 55 
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cooled, preferably to ice bath temperatures. The cooled solution is then added to a 
solution of the carboxaldehyde in a suitable solvent. Water-miscible solvents such as 
methanol, ethanol, dioxane or tetrahydroruran may be used. Ammonia is then added 
to the reaction mixture, and the mixture is allowed to stand at about room temperature 

5 for from about 1 — 10 hours. The ammonia may be added as a gas or alternatively as 
an aqueous or alcoholic solution. The trifluaromethylimidazole compound is then 
obtained by known techniques. For example, concentration of the reaction mixture will 
generally yield the trifluoromethylimidazole compound as a solid residue. The product 
can be purified by recrystallization from an appropriate solvent such as water, aceto- 

10 nitrile or benzenehexane. 

Those compounds -in which the substituent on the phenyl ring is ammo can be 
prepared from ths 2-phenylirifiucromethylimidazole compounds having a alkanoyl- 
amino group as the substituent on the phenyl ring. The reaction is carried out by first 
suspending a C>_- alkamylarDinophenyltrifluoromethylimidazcle compound such as, for 

15 example, 2 - a<^lamirxophenyl) - 4(5) - trifluoromemylimidazole, in a dilute 15 
mineral acid such as, for example, 10% hydrochloric acid, and heating the acid suspen- 
sion for from about 15 minutes to about two hours at a temperature cf about 50— 
150°C Ths preferred temperature range is 75 — 100° G The aminophenyltrifluoro- 
niethylimidazole compound is obtained by neutralizing the acid solution with a mild 

20 alkali such as sodium bicarbonate and collecting the resulting precipitate by known 20 
techniques. Alternatively, the 2-aminophenyltj^ucromemylimidazole compounds can 
be obtained by catalytic reduction of the corresponding nitro compounds. 

Those compounds in which the substituent in the 2-position is the residue formed 
by reaction of a cyclic anhydride with an amine can be prepared from a 2 amincphcnyl- 

25 4(5>trifiuoromemylimidazole by reacting the 2-aminophenyl - 4(5) - trifluoroinethyl- 25 
imidazole compound with maleic anhydride in a suitable solvent, for example, diethyl 
ether. The reaction is generally carried out at room temperature, but temperatures 
between room temperature and about 50°C are suitable. The reaction product gener- 
ally crystallizes from the reaction mixture and is collected and purified by known 

30 techniques. 30 
The compounds of Formula I in which Ri is C,_- alkyi can be prepared by react- 
ing a 4(5>^muoromemylimidazole 5 for example, 2-(p- fluorophenyl) - 4(5) - trifluoro- 
methylimidazcle, with an alkylating -agent such as diazomethane cr with a C x _- alkyi 
sulfate such as dimethyl sulfate, The reaction is carried cut in a suitable solvent such 

35 as acetic acid or methanol. The alkylation may be carried out at room temperature, 35 
but it is preferred to carry out the reaction at elevated temperatures from about 50° — 
150°C for from about 1 — 30 hours. The reflux temperature of the solvent is a con- 
venient temperature for the alkylation step. The alkylated trifluoromcihyL'midazole 
compound is then isolated by known techniques. One isolation method, for example is 

40 to remove the solvent and triturate the residue witih dilute alkali, such as ammonium 40 
hydroxide, and take up the product in a suitable solvent, such as hexane. The alkylated 
irifluoromethylimidazole compound is then obtained upon removal of the solvent. 

Those compounds of Formula I in which Ri is Gr_- hydroxyalkyl can be pre- 
pared by reacting a 1,2-epoxy or 1,3-epoxyalkane, for example, 1,2-epoxyethane 

45 or 1,3-epoxypropane, with about an equimclar mixture of a 4(5)-trifluoromethylimida- 45 
zole compound and a Lewis acid, in a; suitable solvent, such as acetic acid or methyl 
alcohol As the Lewis acid, compounds such as boron trifhioride and sulfur trioxide 
can be used. Generally, a molar excess of the epoxide is used, and the reaction is carried 
out at a temperature between about — 40°C and 60°C. The preferred reaction tem- 

50 pemture, however, is between about 20°C and 50°C The epoxide is usually added 50 
gradually at such a rate as to keep the reaction within the desired temperature range. 
Depending upon the temperature range, the reaction mixture is allowed to stand for 
from about 10 minutes to about 18 hours. The hydroxy-alkylated 4(5)-trifluoromethyl- 
■imidazole compound is then isolated by known techniques. 

55 In order to prepare those compounds of Formula I in which R t is hydroxyalkyl, it 55 

may be necessary in some instances to protect the compounds having substituents which 
are sensitive to the alkylating agents in order to obtain a good yield. Where the 
substituent in the 2- position is a pyridyl ring, the pyridyl ring can be protected by 
converting it to an N-oxide, which is then converted to the free pyridyl group after 

60 alkylation by conventional means. Where the substituent on the 2-phenyl substituent 60 
is a carboxy group, the carboxy group can be protected by converting it to the ester. 
Where the phenyl substituent is substituted with an amino group or a monoalkylamino 
group, the amine function can be protected by acylation with, for example, an acetyl 
group. Where the substituent on the 2-phenyl substituent is a disubstituted amino 
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group, it can be protected by converting it to an N-oxide. Where the substituent on the 
2-phenyl substituent is a sulfamoyl group, the sulfamoyl group may also be alkylated. 
Hie suf amoyl group can be regenerated by reaction with chlorosulfonic acid, followed 
by (reaction of the resulting sulfonyl chloride compound with ammonia. In those cases 
5 where a protecting group is necessary, the protecting group is removed by known 5 
techniques. 

The quaternary salts that fall within the scope of the present invention have as 
the substituent in the 2- position a nitiogen-contaiiiing aromatic ring such as a pyridine 
or quinoline ring. These quaternary salts can be prepared by reacting tha 2- substituted 

10 4{5)-trifliioroinet^ compound with an alkyl iodide for example, methyl \q 

iodide or ethyl iodMe in a suitable solvent, such as methanol, ethanol, or dimethyl- 
formamidb. The reaction is generally carried out at room temperature, and the 
quaternary salt is usually obtained as a solid upon removal of the solvent. The following 
are examples of quaternary salts within the scop of the present invention: 

25 N - methyl - 4 - [4(5) - trifluoromethyl - 2 - imidazolylj pyridinium iodide 15 
N - ethyl - 4 - [4 - (5) - trifluoromethyl - 2 - hnidazolyl] quinolinium iodide 
N - methyl - 2 - (1 - ethyl - 4 - trifluoromethyl - 2 - imidazolyl)pyridinium iodide, and 
N - methyi - 3 - [1 - (2 - hydroxyethyl - 4 - trifluoromethyl - 2 - imidazolyl)] pyridi- 
nium iodide, 

20 The metal salts of the 4(5)-trifluoTomethyliniida2oIes, that is, those compounds 20 

where Ri in Formula I is hydrogen, can be prepared by known methods. For example, 
the sodium or potassium salt can be prepared by addition of an equivalent amount of 
sodium or potassium hydroxide to a solution of the triflu^romethylimidazole compound. 
The salt is then obtained by concentrating the reaction mixture. 
25 The acid addition salts of the 4(5)-trifluoix>methylimidazoles having in the 2- 

position a heterocyclic ring containing at least one nitrogen atom can be prepared by 
any of the blown methods for preparing acid addition salts of amines. 

4(5)-TrifluoiXMnethyliniictai2»les of this invention have been found to inhibit the 
action of the enzyme xanthine oxidase, resulting in a significant decrease in the concent- 
30 ration of uric acid in the blood and urine and thus aborting attacks of gout. 

In addition, some of the 4(5)-trifluoiomethylkDidazoles, such as 2-(2-pyridyl)-4(5)- 
trifluoromethylimidazole and 2-(4i>yridyl)-^5)-tirMuoax)methylinn have been 

found to exhibit diuretic and hypotensive activity and to inhibit gastric secretion. 

For testing purposes, xanthine oxidase obtained from milk may be used to 

35 demonstrate the ability of the 4(5)-trifluoromethylinndazoles to inhibit the enzyme. 
The general procedure is to use a 5 — »10 unit suspension of the enzyme per milliliter 
of 60% saturated ammonium sulfate; 1 unit of such a suspension converts l/i mole 
of xanthine 10 uric acid per minute. Generally, for a 1-day assay, about 0.05 ml. of 
enzyme is diluted with about 3 ml. of buffer. As the buffer, tris buffer (bromeduumne) 

40 (0.05 mole) pH 7.4 may be used Hie inhibitor to be tested is dissolved in buffer or a 
suitable solvent, such as dimethylsulfoxide; the same, solvent is used to dilute the solu- 
tion. The buffer, hypoxanthine and solvent are placed in a cell, and the resulting 
solution is shaken to (absorb air. The diluted enzyme solution is then added, and the 
rate of increase in absorbance at 290 mp is noted with a recording spectrophotometer. 

45 Generally, sufficient enzyme is used to give about 0.1 absorbance units change per 
minute, and sufficient inhibitor is used to give 30 — 70% inhibition. The concentra- 
tion of inhibitor necessary for 50% inhibition (V 0 /Vi=2) is determined by plotting 
V 0 /V x against I, where V 0 = velocity without inhibitor, velocity with inhibitor, 
and I = inhibitor concentration. The activity of the tested compound is expressed in 

50 terms of percent inhibition. 

The therapeutically active trMuoromethylimidazoles can be administered as the 
active ingredient in association with a pharmaceutical^ acceptable carrier. Such com- 
positions may be in the form of tablets, elixirs syrups, pills and capsules. These pre- 
parations may be made by any of the known pharmaceutical methods. For example, 

55 in tablet form, they are compounded with an inert pharmaceutical carrier which may 
contain a suitable binder, for example, gums, starches, and sugars. They may also 
be incorporated into a gelatin capsule or formulated into elixirs which have the advant- 
age of being susceptible to manipulations in flavor by the addition of standard natural 
or synthetic flavoring materials. The compound is generally administered in com- 

60 positions which are so proportioned as to afford a unit dosage of about 30 mg. to 1.5 
gm. per day. The preferred dosage level, however, is about 100 — SCO mg. per day. 

The following examples of Formulations, in which mesh and capsule sizes are 
U.S. standards, serve to illustrate typical tablet, capsule, and elixir formulations incor- 
porating the therapeutically active 4{5)-tiifhioron^ of this invention: 
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Formulation I: 

Compressed Tablet Comprising 0.5 GM. 
of Active Ingredient 



Ingredient 


Amount— Mg. 


2^4-pyridyl)^5)-trifluoromethylirnidazole 


500.0 


Starch paste — 121% 100 cc allow. 


12.5 




512.5 


Starch, U.S.P. Corn 


25.0 


Magnesium stearate 


5.5 




543.0 



The 2 - (4 - pyridyl) - 4(5) - trifiuoromethylimidazole is granulated with the starch 
paste and while moist passed through a No. 14 screen, dried at 45°C for 20 hours, and 
then passed 3 times through a No. 14 screen. The starch is then passed through a 
No. 90 bolting cloth onto the granulation, and all ingredients are blended thoroughly. 
The magnesium stearate is passed through a No. 90 belting clcth onto the simulation, 
and these ingredients are blended, after which the granulation is compressed into tablets 
iKi'ng a 14/32" flat, tevelled, scored punch having a thickness of 0.205± 0.CC5" yield- 
ing 1,000 tablets each weighing 0.543 grams. 



Formulation II: 
Encapsulation — For 250 MG. Capsule 



10 



Ingredient 


Amount — Mg. 


2^6^tunolyl)-4{5)-trifluoromcthyl- 


250 


imidazole 


Lactose 


93 


Talc 


7 



10 



Blend lactose, talc and the 2 - (6 - quinolyl) - 4(5) - trifluoromethylimidazole in suit- 
able blending equipment, and encapsulate into a No. 2 capsule at a target weight of 
350 mg. 
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Formulation III: 
Liquid Suspension — Formula 



Ingredient 


Amount — g./l. 


Veegum H. V. 


3.0 


Water 


150.0 


Methyl Paraben 


1.0 


2-(/>-carboxyphenyl>4(5>trifluoromethyl- 
lmidazole 


50.0 


Kaolin 


10.0 


Flavor 


1.0 


Glycerin, 9.5 to 1 liter 





10 



15 



20 



30 



Suspend Veegum in water with vigorous agitation, add methyl parabm and allow 
to stand overnight to ensure complete hydration of Veegum. In separate vessel 
suspend 2 - (p - carboxyphenyl) - 4(5) - ttLfluoromcthyHmida7x>le in about 750 cc. 
of glycerol. Add kaolin and stir until homogeneous. Slowly add aqueous dispersion 5 
of Veegum and methyl paraben. Add flavor and continue agitation for 1 hour to 
ensure homogeneity. Q.S. with remaining glycerin to 1 : 1. Stir until homogeneous. 
1 Teaspoonful contains 250 mg. of 2 - (p - carboxyphenyl) - 4(5) - trifluoromethyl- 
imidazole. 

The following examples are given for purposes of illustration and not by way of 10 
limitation of the invention!. 



Example 1 

2 - (4 - Pyridyl) - 4(5) - TrifluoromethyHmidazole 
Sodium acetate trihydiuite {11.6 grams, O.C84 mole) is dissolved in 40 ml. of 
water, and 1*1 - dibromo - 3,3,3 - trifluoroacetone (11.6 grams, 0.042 mole) is added 15 
to the resulting aqueous solution. The solution is heated for 30 minutes at 100°C and 
is then cooled in an ke bath. The cooled solution is added to a solution of 4-pyridine- 
carboxaldehyde (4.7 grams, 0.044 mole) in methanol (200 ml.). Concentrated taqueous 
ammonia (50 ml.) is added to the alcoholic solution, and the reaction mixture is allowed 
to stand for 5 hours at room temperature. The mixture is then concentrated to about 20 
75 ml., and the product separates from the solution as an oil which solidifies on stand- 
ing. Upon recrystallization from water, there is obtained 2 - (4 - pyridyl) - 4(5) - 
trifluoTomethylimidazole, m.p. 156— 157.5 0 0 

When in the above procedure 3-pyrkimecarboxaidehyde is used in place of 4- 
& pyridinecarboxaldehyde, there is obtained 2 - (3- pyridyl) - 4(5) - trffluoromethvi- 25 
imidazole, m.p. 228— 228.5°C 

When in the above procedure 2-pyridmecarboxaldehyde is used in place of 4- 
pyridmeGafrboxaldehyde, there is obtained 2 - (2 - pyridri) - 4(5) - trifluoromethvl-- 
imidazole, m,p. 156— 157.5°C. 

The procedure described in Example 1 is used to prepare the following com- 30 
pounds (Examples 2 — 33 A): 
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Examples 2 — 33A 



Ex. 
No. 


/A Ayf A 

moiej 
Starting Material 


Product 


Melting Point 


2 


2-quinoline- 
carboxaldehyde 


txifluorome&ylimidazole 


156.5— 158 °C. 


3 


4-thiazole- 
carboxaldehyde 


fluorometbylimidazole 


235— 236 °Q 


4 


2-furan- 
carboxaldehyde 


/■» //» f*. . ■■ . .1 AfE\+**Z 

2- (2-iuryl-4vD)-tri- 
fluoromethylimidazole 


10/7 5°f* 


5 


isobutyraldchyde 


/-lsopropyi-^j j-xn- 
fluorometiiylinudazole 


201 5— 202.5 °C 


6 


propionaldehyde 


^etnyi"^ j j-niiiuoro- 
methylimidazole 


115 122 °C 


7 


acetaldehyde 


^-mg:tnyi"^jj-Triiiuoro" 
methylimidazole 


161 165 °C. 


8 


formaldehyde 


4^3j-triiiiioroin£xiiyi- 
imidazole 


14ft 5—140 5°C 


9 


1-raphihykne- 
carboxaldehyde 


2-( 1-napiitnyl )-4^d 
trifluoromethylimidazole 


040 250 °C_ 


10 


2-raphrhylene- 
carboxaldehyde 


2-(2-napnthyl>4(5)- 
trifluorometJiyliinida7X)le 




11 


2-thiophene- 
carboxaldehyde 


2^2^tmenyi/*4^!>j-tn- 
fluoromethylimidazole 


oil 5 212 °C 


12 


^-cyanobenzaldehyde 


2-(/H<7anopxienyi/^^->/^ 
trilluoromethylimidazole 


207— 208 °C 


13 


^fhiorobenraldehyde 


2-(p-fluoropbenyl>4(5)- 
tnnuorometny iiini 0 azoic 


206.5— 207.5°C 


14 


0-chtorobenzaldehyde 


2-(a-chloropheaylH{5)- 
triflvu>romet3iylimidazole 


165— 167°C 


15 


Ttf-cMorobenzaldehyde 


2-(w-chloropheiiyl)-4(5)- 
trifluoromethyliOTdazole 


186.5— 187.5°C 


16 


/h-chlorobenzaldehyde 


2-(>-chloroplienyl>4(5> 
trifluoromethylimidazole 


226— 228 °C. 


17 


3,4-dichlorobenz- 
aldehyde 


2-(3,4-dicblorophe33yl> 

4(5>trifluoromethyl- 

imidazole 


212.5— 213.5°C 


18 


2,4-dicWorobenz- 
aldehyde 


2-{2,4-dichlorophenyl> 

4(5)-trifmorometfcyl- 

imidazole 


191— 193°G 


19 


p-carboxybenzaldehyde 


2-(/Hcarboxyplienyl>-4(5)- 
trifluoromethylimidazolc 


287 °C dec 
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Examples 2 — 33A (Continued) 



Ex. 


(0.044 mole) 
ouirting JMatexial 


Product 


Melting Point 


20 


p-methylbenzaldehyde 


2H(>methyIphenyI)-4(5>- 
trifiuoroinethyliinidazole 


218— 220°C 


21 


w-methylbcnz- 
aldehyde 


tD^uorometfylinuo^TOfe" 


190— 191 °C. 


22 


^-sulfampyl- 
benzaldehyde 


2-(^n^dtooylphenyi)^5> 
tiifluojx)iuethyliiiudazole 


290 °C. dec 


23 


5-indane 
carboxaldehyde 


2n[5-indanyl>4(5J- 
trifluoromethyliiiidazole 


211— 213°C. 


24 


3-rirmoline- 
carboxaldehyde 


2<3-cmnolyl)-4(^- 
txifluoxomethylimidazole 


275— 277 °Q 


25 


benzaldehyde 


2-phenyI-4(5)-trif[uon>« 
methyltniidazole 


208— 209. 5°Q 


26 


/>-methoxybenz- 
aldehyde 


2-(p-methoxyphenyl>4(5>- 
triftuonmethylimidazole 


204— 20G°C. 


27 


/>-acetylaminobenz- 
aldehyde 


2-^>-acetyIaininopheayl)-4(5)- 
trifliioromethylimddazole 


27S-274 a C 


28 


p-nitrobenzaldehyde 


2-</»-nitrophenyl>4(5> 
trifluoroniethylWdazole 


195— 196,5°G 


29 


/>-dimethylaminobenz- 
aldehyde 


2^/>-dbietiiylaininophenyI>- 

^5>trMuorornethyl- 

imidazole 


264— 265 °C. 


30 


3,4-methylene- 
dioxybenzaldehyde 


2-(3,4-methylenedioxy- 

phenyl)^5)-trijauoromethyl- 

irmdazole 


204—207 °a 


31 


tt-btomobeuzaldehyde 


2-(»t-bromOphenyl}-4(5)- 
ixifeoromethyliniidazole 


189X. 


32 


3-rnethojcypyrazine- 
carboxaldehyde 


2~[2(5-methoxypyrazinyl>4- 
(5>tri^orcraiei%liiiudazole 


218— 22G°C 


33 


aldehyde 


2<p-i5opropylphenylH(5)- 
trifluoroinethyliinidazole 


249 °C 


33A 


. 6-quinoliuecarbox- 
aldehyde 


2-(6H5uinoIyI>4(5> 
trMuoromethyftimdazole 


254.5— 255°C 



Following tie above procedure and starting from the appropriate aldehyde, there 
are also obtained 2 - benzyl - 4(5) - fcinuoraneth^ rap. 176— 177°C; 2 - 

isobutyi - 4(5) - trifliwionieliyHmiida^le, m.p. 123— -1Z5°C; 2 - (4 - methyl - 3 - 
5 sutfamoylphenyl) - 4(5) - triffuoirametfiyl^ nxp. 256-^257°C; and 2 - (4 - 5 

pyridyl - 1 - oxide) - 4(5) - trifluoix>mediylirrndazole :> tn.p. 244— 246°C 
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Example 34 

2 - (p - Aminophcnyl) - 4(5) - Tiifluoxomethylimidazole 
2 - O - Acetainidophenyi) - 4(5) - tnfiWcmethylimidazoIe (4 grams) is suspended 
in 10% hydrochloric acid! (85 ml), and the suspension is heated at 100°C. for about 
5 30 minutes. The resulting solution is filtered, and the filtrate is neutralized with 5 
aqueous sodium bicarbonate* The crude product settles cut of the neutral solution, 
and after reoystallization from benzene, 2- (/>- aminophcnyl) - 4(5) - trifluorcmethyl- 
imidazole, m.p. 214.5— 215°C, is obtained. 

Example 35 

10 p„ [4(5) - Trifluoromethyl - 2 - Imidazolyl] - Maleanilic Acid 10 

2 - (p - Amincphenyl) - 4(5) - trifluoromethylimidazole (1.13 grams, 0.GC5 mole) 
is dissolved in ether (150 ml.). A solution of maleic anhydride (0.5 grams, C.C05 mole) 
in ether (50 ml.) is added to the resulting solution, and the resulting solution is allowed 
to stand for cne hour at room temperature. The product settles out cf solution and 

15 is collected by filtration. Additional crystals are obtained upon concentration of the 15 
ether filtrate. The combined solids are dissolved in 2.5% aqueous sodium hydroxide 
and re-precipitated by the addition of hydrochloric acid. Upon filtration and 
recrystallization from 70% ethanol, there is obtained p - [4(5) - trifluoromethyl - 2 - 
imidazolyl] - maleanilic acid, m.p. 235.5— 237°C 

20 Example 36 20 

2 - (3,4 - Dimethcxyphenyl) - 4(5) - Trifluoromethylimidazole 
Sodium acetate trihydrate (0.084 mole) is dissolved in 50 ml. of water, and 1,1 - 
dibromo - 333 - triflucroacetone (0.042 mole) is added to the resulting aqueous solu- 
tion. The solution is heated for 25 minutes at 95°C and is then ccoled in an ice 

25 bath. The ccoled solution is added t» a solution cf 3,4-dimcthcxybenzaldehyde (0.044 25 
mole) in methanol (175 mi.). Concentrated 'aqueous ammonia (50 ml.) is added to the 
alcoholic solution, and the reaction mixture is allowed to stand for 5 hours at room 
temperature. The mixture is then concentrated to about 75 ml., and th e pro duct 
separates from the scluticn as an oil which solidifies on standing. Upcn recrystalliza- 

30 ticn from alcohol, there is obtained 2 - (3,4 - dimethcxyphenyl - 4(5) - mfluorcmethyl- 30 
imidazole, m.p. 188— 190°C 

When in the above procedure p - N,N - dimethylsulfamcylbenzaldehyde and p- 
methylamincbanzaldehyde are used in place of 3,4-dimedioxybznzaldehyde, there are 
obtained 2 - (p - N,N - dimethylsulfamoylphenyl) - 4(5) - triflucrcmethylimidazok 

35 and 2 - (/> - methylaminophenyl) - 4(5) - trifluommethylimidazole, respectively. 35 

Example 37 

When in Example 1 2,6 - dimethyl - 4 - pyridinecarboxaldehyde, 4,6 - dimethyl - 
2 - pyridinecarboxaldehyde, and 2 - methyl - 3 - pyridinecarboxaldehyde are used in 
place of 4-pyrid^carboxaIdehyde, there are obtained 2 - (2,6 - dimethyl - 4 - 
40 pyridyl) - 4(5) - triflucromethylimidazole, 2 - (4,6 - dimethyl - 2 - pyridyl) - 4(5) - 40 
trifluoromelhylimidazcle, and 2 - (2 - methyl - 3 - pyridyl) - 4(5) - trifluoromethyl- 
imidazole, respectively. 

Example 38 

N - Methyl - 4 [4(5) - Trifluoromethyl - 2 - Imidazolyl] - Pyridinium Iodide 
45 To a solution of 2 - (4 - pyridyl) - 4(5) - trifluoromethylimidazole (2.13 grams, 45 

0.01 mole) in methanol (50 ml) is added methyl iodide (7 grams, 0.05 mole). The 
resulting solution is allowed to stand for 24 hours at room temperature, and the solvent 
is concentrated until a solid is obtained The solid is washed with diethyl ether and 
is collected by filtration, yielding 2.4 grams cf crude product. Upon recrystallization 
50 from isopropyl alcohol, N - methyl - 4 [4(5) - trifluoromethyl - 2 - imidazolyl] - 50 
pyridinium iodide is obtained, m.p. 230— 232°C, dec 

When in the above procedure ethyl iodide is used in place of methyl iodide, 
N - ethyl - 4[4(5) - ixifiuoromethyl - 2 - imidazolyl] - pyridinium iodide is obtained. 

Example 39 

55 2-(p- Fluorophenyl) - 1 - Methyl - 4(And 5) - TrMuoromethylimidazoIe 55 

Dimethylsulfate (0.63 grams, 0.005 mole) is added to a solution of ^(/^fluoro- 
phenyl) ~ 4(5) - trifluoromethylimidazole (LI grams, 0.005 mole) in acetic acid (10 ml.), 
and the reaction mixture is refluxed overnight. After 17 hours at reflux, additional 
dimethylsulfate (0.63 grams, 0.005 mole) is added, and the solution is heated at reflux 
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for an additional 5 tours. The acetic acid is removed in vacuo, and the resulting 
residue is triturated with dilute ammonium hydroxide, water, and then hexane. The 
hexane extract is concentrated to a solid residue and is sublimed to yield 200 mg„ of 
product Upon recrystallization from hexane, 2 - (p - fluorophenyl) - 1 - methyl - 
5 4 {and 5)-triflux)rometiylimida2ole are obtained, m.p. 81 — 84.5°C Hun-layer chro- 5 
imtography and VPC indicate the presence of two isomeric components. 

When in the above procedure diethylsulfate is employed in place of dirnethyl- 
sulfate, 2 - (p - fluorophenyl) - 1 - ethyl - 4 (and 5) - irifluoromeihylimidazole are 
obtained. 

10 Example 40 10 

1 - (2 - Hydroxyethyl) - 5 - Trifluorome%limida2ole 
4(5)-Tiifhiof2X>methylirnida2»le (0.062 mole) is dissolved dn 150 ml. of acetic acid, 
and boron trifluoride etherate (0.057 mole) is added to the resulting solution. Ethylene 
oxide (0.35 mole) in 20 mL of hexune is added dropwise with stirring during one hour 

15 to the reaction mixture while maintaining the temperature of the reaction mixture at 15 
32 — 35 °C. with a water bath. After the addition of ethylene oxide is complete, the 
mixture is concentrated in vacua to about 20 ml., and the residue is diluted with 50 ml. 
of water neutralized to pH 7 with aqueous sodium hydroxide and extracted with 100 
ml. of ethyl acetate. The extract is dried over magnesium sulfate and filtered. Upon 

20 removal of the solvent, d - (2 - hydroxyethyl) - 5 - trifluoromethylirmdazole is obtained. 20 
When in the above procedure 2 - (p - <hk>n>phenyl) - 4(5) - trifluoromethyl- 
irnidazole and 2 (p - methyiphenyl) - 4(5) - trifluoromemyiimidazole are used in place 
of 4(5) - tiifluoromethylmiklazole, there are obtained 1 - (2 - hydroxyethyl) - 2 - 
(p - ehlorophenyl) - 5 - truluommethylmiidazole and 1 - (2 - hydroxyethyl) - 2 - (p - 

25 methyiphenyl) - 5 - trifluoromethylirmdazole, respectively. 25 

* Example 41 

2 - Pyrarinyl - 4(5) - Trifluoironiethylim 
Sodium acetate tribydrate (5.8 grams, 0.042 mole) is dissolved in 20 ml. of water, 
and *1,1 - dibromo - 3,3,3 - trifluoroacetane (5.8 grams, 0.021 mole) as added to the 
30 resulting aqueous solution. The solution is heated for 30 minutes at 100°C. and is 30 
then cooled in an ice bath. The cooled solution is added to a solution of 2-pyrazinc- 
carboxaldehyde (2.3 grams, 0.022 mole) in methanol (100 ml.). Concentrated aqueous 
ammonia (25 mi) is added to the alcoholic solution, and the reaction mixture is allowed 
to stand for 5 hours at room temperature. The mixture is then concentrated to about 
35 35 ml, and the product separates from the solution as an oil which solidifies on 35 
standing. Upon ireerystalKzation from aeetonitrile, there is obtained 2 - pyrazinyl - 
4(5) - tiifluoTomethylmiicazole, nxp. 237— 238°C 
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WHAT WE CLAIM IS : — 
1. A compound of the formula 

F 3 C 
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or a non-toxic salt thereof, hi which Ri is a hydrogen atom or a Q_- alkyl or C^ 
hydroxyalkyl radical, and R 2 is a hydrogen atom, a alkyl radical, an aryl or hetero- 
aryl radical said radical optionally having from one to three C w alkyl or Q_ 3 alkoxy 
substituents, a substituted phenyl radical having from one to three of the following 

45 substituents, viz. halogen, cyano, carboxy, (Q_ 5 alkoxy) carbonyl, «dkyl, 45 
alkyhdene, snifamoyl, Q_ 5 alkylsiilfamoyl, d^Q^ alkyl>ulfamoyl, Q_ 5 alkoxy, Q»_ 5 
alkanoyfemino, nitro, amino, d_* alkyiamino, dr(Q^ alkyl)amino, methylenedioxy 
attached to adjacent carbon atoms of the phenyl residue, a fused alkylene bridge having 
3 to 6 carbons and attached to adjacent carbon atoms of the phenyl residue, and a 

50 [e-carboxyacrylarnddo group, viz. — NHCOCH= CHCOOH. 50 

2. Acornpotmdas claimed in claim 1, in which Ra is pyridyl and Rj is hydrogen. 

3. A compound as claimed an claim 1, in which is quinolyi and Rt is 
hydrogen. . 

4. A compound as claimed in claim 2, in which JL 2 lis 4^yridyi. 

55 5. A compound as claimed in claim 3, in which R2 is o^-quinolyL 55 



t2 ^_ 

6. The process that comprises reacting a 1,1 - dihala- 333 - trifluoroacetone 
compcund with a base and then reacting the resulting mixture with ammcnra and an 
aldehyde cf formula R 2 CHO, where R 3 is as defined in claim 1 except that it is not 
art ammo-substituted phenyl residue, to produce a compcund as claimed in claim 1 in 

5 winch R t is hydrogen and R 3 is as denned in claim 1 except that it is not -an ammo- 5 
substituted phenyl residue. 

7. A preeess as claimed in claim 6 in which the reaction between the 1,1 - ainaio - 
333 - trifluoroacetone compound and base is carried cut at a temperature cf 80 — 

10 8. A process as claimed in claim 6 or 7 in which 1,1 - dibromo - 333 - trifluoro- 10 

acetone is reacted with sodium acetate at 80— 1C0°C and the resulting mixture, after 
being cooled, is reacted with pyridmecarboxaddehyde and ammcnia. 

9 A process as claimed in claim 6 cr 7 in which 1,1 - dibrcmo - 3,3,3 - 
trifluoroacetone is reacted with sodium acetate at 80— 100° C and the resulting mix- 
ture, after being cooled, is reacted with quinolinecarboxaldehyde and ammcnia. 15 

10. A process according to claim 6 or 7 in which R 2 contains a ndtro substituent, 
including the further step of reducing the nitro to an amino substituent. 

1L A process as claimed in claim 6 cr 7 in which R 2 contains an alkanoylammo 
substituent, including the further step of hydrolysing the latter to an amine substituent. 

12. A process according to any one cf claims 6—11, including the further step 
of reacting the resulting 2 - substituted - 4(5) - triflticrcmethyl compound with an alkyl- 
ating agent or a Q_, 1> cr 13- epexy alkane in the presence cf a Lewjs ; acid to 
produce a compound as daimed in claim 1 in which R x is Ci_ 5 alkyl or C*_* Iryuroxy 
alkyl, and R~ is as defined in claim 1. . 
25 13. A process as claimed in claim 12 w which the carboxaldehyo* is 4- ZD 

pyridinecarboxaldehyde. . 

14. A process as claimed in claim 12 in which the carboxaldehyde is 6- 
quinolinecarboxaldehyde. 

15. The process that comprises reacting a compound cf the formula: 
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30 
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H 

in which Ra is as defined in claim 1, with an alkylating agent, to produce a com- 
pound as claimed in claim 1 in which Ri is alkyL 

16, The process that comprises reacting a compound of the f crmula : 



35 in which R. is as defined in claim 1 with a Lewis acid and a Q_- epoxy alkane 
produce a compcund as claimed in claim 1 in which Rj is Co_ 5 hydroxy alkyl. 
17. The process that comprises reacting a compound of the formula : 




with malek^aiihydride to produce a compound cf the formula: 
[j * 

M \ ==£ jr^NH-C-CH~CHCQOH ' 

18. A process as daimed in claim 6, substantially as hereinbefore described in 
any one of Examples 1— 33A, 36 and 37, 



20 



30 



to 35 



40 



13 1,301,754 13_ 

19. A process as claimed in claim 15, substantially as hereinbefore described 
in Example 38 or 39. 

20. A process as claimed m claim 16, substantially as hereinbefore described 
in Example 40. 

5 21. A process as claimed in claim 17, substantially as hereinbefore described 5 

in Example 35. 

22. A process as claimed in claim ill, in which the alkancylamino substituent 
is hydrolysed siibstantially as hereinbefore described in Example 34. 

23. A compound as claimed in claim 1, when prepared by a process as claimed 

10 in any one of dadms 6 — 22 or an obvious chemical equivalent of such a process. 10 

24. Each and every compound as claimed in claim il 'hereinbefore individually 
specified, with the exception of those claimed in claims 4 and 5. 

25. A composdtkm useful in the treatment of gout that comprises a phar- 
maceutkally acceptable diluent, carrier or coating together with a compound as claimed 

15 in any one of claims 1 to 3, 23 and 24 as the active ingredient. 15 

26. A composition as claimed in claim 25, in which the active ingredient is 
2 - (4 - pyridyl) - 4(5) - trifluoromethylirnida zole. 

27. A composition as claimed in claim 25, in which the active ingredient is 
2 - (6 - qirinolyl) - 4(5) - trifluoromethylimidazole. 

20 28. A composition as claimed in any one of claims 25 to 27 in the form of a 20 

tablet. 

29. A composition as claimed in any one of claims 25 to 27 in the form of a 
capsule. 

30. A composition as claimed in any one of claims 25 to 27 in the form of 

25 a syrup. 25 

31. A composition as claimed in any one of claims 25 to 27 in the form of a pilL 

32. A composition as claimed in any one of claims 25 to 27 in the form of an 
elixir. 

33. A composition as claimed in claim 25, substantially as hereinbefore described 

30 in Formulation I, II or HI. 30 

For the Applicants, 
D. YOUNG & CO., 
Chartered Patent Agents, 
9 & 10 Staple Inn, London, WC1V 7RD. 
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